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 Lesson:  How can we use the windows in our classroom and 
photo-luminescence to generate electricity. 

 
 

 Activity 1: Design a solar collector that fits into our 
classroom built environment. 
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The build environment  offers an opportunity  to collect solar 
energy that for practical and esthetical reasons has gone  
unused .  Solar energy  has the potential of providing enough 
electricity  to meet our current demands many, many times 
over. 

The Problem 

Solar energy faces the “not in my backyard “ syndrome. 
It is not always feasible to put solar cells on a roof, in a  
high rise building there may not be enough roof-top 
to service the entire building.  Architects, building de- 
signers, as well as building occupants do not want to see 
an array of solar cells in their front yard.  It would be visually 
unappealing, and financially impractical to put solar cells on 
the façade of buildings.  People like nice views of nature,  
and buildings, architects design buildings to last for scores  
of years, if not centuries.  At present solar cells have a life 
expectancy of 20 to 25 years.    

A solution 

Solar cells are expensive even if we wanted to cover this 
beautiful entrance way with solar cells it would be an 
expensive under taking.  In 2012 residential solar cell  
Installation was $4.93 per watt, commercial installation 
which tend to be larger was $3.92 per watt.   

From physics, Snell’s law tells us that any light traveling though a media 
with an index of refraction higher than that of its surrounding media  will 
be bent away from a line that is perpendicular to the interface of the  
mediums.  If the light try's to leave at an greater than some critical angle 
it will be bent back into the media and trapped there, guided though the 
media until it is allowed to escape at the end of the wave guide.   
 
Glass has a higher index of refraction than air, Snell’s law tells us that 
that part of the sunlight attempting to pass thought the glass will never 
make to the other side, but will be trapped within the glass and guided 
to the edges, where it will be lost. 
 
What if this light could be directed onto a solar cell?  Could it be used 
to generate electricty?  The answer to both questions is yes.  One would 
only need enough solar cells to cover the area of the edges of the window. 
A typical 3 X 4 foot 1/8 inch thick window would have an edge area of 
1/8[( 3 +3 + 4 + 4)X12] or 21 square inches.  This has the potential of de- 
veloping 2.33 watts of power, in a home with 10 windows that is a potential 
recovery of 23 watts of loss energy.  Using compact fluorescent or led 
bulbs this would light one or two rooms, or more. 
 
One way to do this is to use is to use luminescent dyes, these are materials 
that glow when light strikes them.   

Here luminescent dyes have been applied to the surface of an acrylic 
sheet, when a light shines on it and the edges begin to glow.  Seventy to 
eighty of the emitted photons that are not reabsorbed are directed to the 
edges.   A frame was constructed to hold the solar cell and collect the  
photons, which the solar cell turns into electric current. 

Students painting dyes on 
acrylic 

Students testing their solar 
concentrator 
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